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 Nanodiamonds (NDs);

 Synthesis of NDs; 

 Properties of NDs;

 Doping of NDs;

 SiV NDs;

 NV NDs;

 BDNDs;

 Biosensors and Applications
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Outline of the Presentation



 Are 0D material with a size below 100 nm. 
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Definition of Nanodiamonds (NDs)

10.3390/c6010012

(DHOFAR 1989 – Oman 2010)
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Properties of Nanodiamonds (NDs)

10.1016/j.cossms.2016.06.008
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Synthesis of NDs

10.1021/acsnano.2c00197
10.1116/1.4927679



 Produce rounded NDs with an average size of 2-20 nm.
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Detonation Nanodiamonds (DNDs)

10.1038/nnano.2011.209
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Detonation Nanodiamonds (DNDs)
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Raman - Characterization of DNDs

10.1038/nnano.2011.209
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Functionalization of DNDs

10.1038/nnano.2011.209



 Solubility and functional groups:
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Properties of DNDs

10.1016/j.diamond.2015.07.003

Dimethyl sulfoxide (DMSO)

N-methyl pyrrolidone (NMP)

ethylene glycol (EG)

Poly-alpha olefin (synthetic oil) (PAO)



 Fluorescence
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Properties of DNDs

10.1021/acsnano.7b04647
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Size of NDs

10.1021/acsami.7b14436



 Produce blocky NDs with an average size of 20 nm - 100 µm.
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High-Pressure High-Temperature 
Nanodiamonds (HPHT NDs)

10.1039/c7ce01349c

1.steel cap; 
2. Cu + Mo sheet;

3. NaCl + ZrO2 sleeve; 
4. graphite heater;
5. carbon source;

6. metal catalyst;
7. seed crystal;

8. ZrO2 + MgO pillar;
9. pyrophyllite.
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Size of NDs

10.1021/acs.jpcc.5b05259 
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Size of NDs

10.1021/acs.jpcc.0c09190





19

Size NDs

10.3390/nano12030351
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Doping of NDs

 Dopant and Source;

 Level of Doping;

 Type of NDs;

Silicon Vacancy (SiV) 

Nitrogen Vacancy (NV) 

Boron Doped

Nanodiamonds 

(BDDNs) 
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SiV NDs Center

10.1016/j.diamond.2021.108248

triphenyl silanol
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SiV NDs Center

10.1021/acs.nanolett.2c00040

naphthalene (C10H8),

octafluoronaphthalene (C10F8), and

tetrakis(trimethylsilyl)silane (C12H36Si5)
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ND NV Center

10.1002/smll.201902151
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NV ND Center

10.1002/smll.201902151
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BDNDs

10.1021/nn500573x

Trimethylborane (TMB)
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BDNDs Biosensors

10.1021/acsomega.1c01534

dopamine (DA),

serotonin (SE),

epinephrine (EP), 

norepinephrine (NE),

5-hydroxytryptophan (5-HTP)
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NDs and drug delivery

10.1038/nnano.2011.209

doxorubicin (Dox)

Breast-cancer tumors:

HPHT

NDs

DNDs



 Solar Cells;

 Energy Storage Devices (Supercapacitors);
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NDs Applications

10.1038/s41598-020-80438-3
10.1038/s41598-019-54197-9

BDDNs



 Nanodiamonds are important materials for biomedical,

optical and electronic applications;

 The properties, structure and doping of nanodiamonds

define their application;

 ND NV center are the most successful for biomedical

applications;

 BDNDs are the most promising material for energy storage

devices and biosensors;
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Conclusions
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Toxicity of NDs 

10.1021/jp066387v

Control
ND-Raw

100µg/ml
ND-COOH

100µg/ml

CB – Carbon Black

CdO – Cadmium oxide

CB

100µg/ml

CB

2.5µg/ml

Neuroblastoma

Cancer Cells


